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device (7); and estimating the value (25) of the wind
speed based on the values (23) for power output, rotor
speed, pitch angle and the state information (13) of the
adaptable flow regulating device (7).
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Description
Field of invention

[0001] The present invention relates to a method and
an arrangement of estimating a value of wind speed a
wind turbine is subjected to, the wind turbine having a
rotor with rotor blades at least one having an adaptable
flow regulating device installed. Furthermore, the present
invention relates to a wind turbine having at least one
rotor blade with an adaptable flow regulating device and
an arrangement for estimating a value of a wind speed.

Art Background

[0002] WO 00/15961 discloses a wind turbine blade
with vortex generator projecting from its lee surface for
controlling the boundary layer separation. By arranging
the fins of the vortex generator at alternative positive and
negative angles in relation to the flow direction, counter-
rotating vortexes along the blade profile are generated.
As a result, further energy is supplied to the boundary
layer adjacent to the surface of the blade such that the
wind speed at which the airstream around the blade pro-
file leaves the surface of the blade and the blade stalls
is increased.

[0003] EP 3290688 A1 discloses a method of control-
ling a rotational speed of a rotor of a wind turbine having
a rotor with blades connected thereon, at least one blade
including a blade profile changing equipment, wherein
the blade profile is changed dependent on a rotational
speed deviation of an actual rotational speed of the rotor
from a reference rotational speed. The blade profile
changing equipment may comprise an adjustable spoiler
oraflap, in particular mounted at a rear edge of the blade,
the flap extending and defining a rear end portion of a
suction side surface.

[0004] Nowadays, rotor blades may be equipped with
add-on, like a spoiler and/or a flap, which may affect or
even regulate the flow around or close to the blade for
improving the performance, such as improving the aer-
odynamic properties and finally increasing power output
or simplifying the control of the wind turbines.

[0005] Providing estimates of rotor mean wind speed
and in particular also available power output of the wind
turbine may be important for operating wind turbines. For
example, operators of the wind turbines may be compen-
sated by the grid operator if they are requested to curtail
their wind turbine to balance the grid. Conventionally, the
rotor mean wind speed is estimated based on rotor char-
acteristics (power tables or Cp tables) and measured on-
line data from the turbine. For example, tables with power
as a function of wind speed, rotor speed and pitch angle
may have been used. The rotor mean wind speed may
have been obtained utilizing the relation between power,
wind speed, rotor speed and pitch angle which may have
been set up previously. Therein, the power output, the
rotor speed and the pitch angle may be measured from
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which the wind speed may then be inferred. The available
power may have then been obtained by looking up the
estimated rotor mean wind speed in a wind-to-power
curve generated from optimal operating trajectories for
rotor speed - power and power - pitch.

[0006] However, it has been observed that the derived
power in not all circumstances corresponds to the true
oractual power which could be output by the wind turbine.
[0007] Thus, there may be a need for a method and
an arrangement of estimating a value of a wind speed a
wind turbine is subjected to, wherein the wind turbine has
a rotor with rotor blades at least one having an adaptable
flow regulating device installed, wherein the wind speed
is estimated to a higher accuracy than in the state of the
art.

Summary of the Invention

[0008] The need may be satisfied by the subject-matter
of the independent claims. The dependent claims specify
particular embodiments of the present invention.

[0009] According to an embodiment of the present in-
vention, it is provided a method of estimating a value of
wind speed a wind turbine is subjected to, the wind tur-
bine having a rotor with rotor blades at least one having
an adaptable flow regulating device installed, the method
comprising: obtaining values for power output of the wind
turbine, rotor speed of the rotor, and pitch angle of the
rotor blades; obtaining state information of the adaptable
flow regulating device; and estimating the value of the
wind speed based on the values for power output, rotor
speed, pitch angle and the state information of the adapt-
able flow regulating device.

[0010] The method may for example be performed by
a software and/or hardware module within a wind turbine
controller or a wind park controller. The value of the wind
speed the wind turbine is subjected to may relate to the
value of the wind speed which impacts onto the wind
turbine, in particular in an area covered by the rotor
blades, which is unaffected by the wind turbine. In par-
ticular, the value of the wind speed, which is estimated
by the method, may thus relate to the value of the wind
speed which effectively impacts on the rotor blades. The
value of the wind speed estimated may correspond or
may be equal to the rotor mean wind speed, i.e. an av-
erage of wind speeds the rotor (in particular including the
rotor blades) is subjected to. The value of the wind speed
estimated may in particular relate to the value of the wind
speed as is present just upstream the plane spanned by
the rotor blades, i.e. a plane perpendicular to the rotation
axis or perpendicular to the rotor of the wind turbine.
[0011] A wind speed sensor installed for example at
the nacelle of the wind turbine may not be capable of
accurately measuring or determining the value of the
wind speed upstream of the rotor blades, since the ro-
tating rotor blades influence the air flow such that the
wind speed downstream the plane of the rotor blades is
different from the value of the wind speed upstream the
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plane of the rotor blades.

[0012] The adaptable flow regulating device may be
different from the conventional mechanism of adjusting
the blade pitch angle of the blades. The adaptable flow
regulating device may be a device in addition to the blade
pitch mechanism which affects the flow characteristics
of the air around or close to the surfaces of the rotor
blades.

[0013] The adaptable flow regulating device may be
adaptable in the sense that the device may be in one of
plural different states, each state having a corresponding
flow characteristics. The flow regulating device may com-
prise one or more portions. The flow regulating device
may be installed at any position of an outside surface of
the blade, for example at a suction side, at a pressure
side, at a leading edge or at a trailing edge or a combi-
nation thereof. The adaptable flow regulating device may
for example comprise several portions some of which are
installed on the suction side and/or some of which are
installed at the pressure side in any combination. For
adapting the flow regulating device, for example a pro-
trusion height of a portion of the regulating device may
for example be changed, the protruding height represent-
ing the height by which an outside surface of the flow
regulating device protrudes from surrounding surface
portions of the rotor blade. Alternatively or additionally,
the adaptation may involve changing a tilt angle by which
an active surface portion of the flow regulating device is
tilted relative to the surface of the rotor blade. Also a
combination of changing a protrusion height and chang-
ing a tilt angle is possible for adapting the flow regulating
device, in particular if the flow regulating device compris-
es several portions of different kinds.

[0014] According to a particular embodiment of the
present invention, the adaptable flow regulating device
may comprise several adaptable flow regulating portions
installed along (the longitudinal direction) of the rotor
blade.

[0015] The value of the power output may for example
be obtained from measurements of current and/or volt-
age at an output terminal of the wind turbine, for example
an output terminal of a converter of the wind turbine,
which is connected to the generator of the wind turbine.
The rotor speed of the rotor may for example be meas-
ured using for example an encoder or measured using
electrical quantities, such as measured electrical quan-
tities. The pitch angle of the rotor blades may be obtained
from a pitch angle adjustment mechanism, in particular
using a pitch angle setting or a measured pitch angle.
[0016] The state information of the adaptable flow reg-
ulating device may relate to any information indicative of
the state of the adaptable flow regulating device. The
state may relate to the structural state of the flow regu-
lating device, for example a tilt angle and/or protrusion
height and/or degree of filling of an inflatable bag or hose
which is used to achieve different adaptations of the flow
regulating device. The state information may relate to the
aerodynamic state of the adaptable flow regulating de-
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vice, in particular in relation to the aerodynamic of the
wind turbine blade. The adaptable flow regulating device
may comprise a blade add-on.

[0017] Estimating the value of the wind speed based
on the values of power output, rotor speed, pitch angle
and the state information of the adaptable flow regulating
device may involve to employ for example a mathemat-
ical function and/or a look-up table or in general a rela-
tionship relating different values for power output, rotor
speed and pitch angle and different values of the state
information of the adaptable flow regulating device to a
corresponding value of the wind speed.

[0018] Since the state of the adaptable flow regulating
device affects the operational characteristics of the wind
turbine, in particular affects the power output and/or rotor
speed, taking into account the state information of the
adaptable flow regulating device, may improve the accu-
racy of the estimated value of the wind speed. Later on,
the estimated value of the wind speed may be utilized in
different control processes for controlling the wind tur-
bine.

[0019] According to an embodiment of the present in-
vention the state information of the adaptable flow regu-
lating device comprises information regarding an activa-
tion level of the adaptable flow regulating device.
[0020] The activation level of the adaptable flow regu-
lating device may relate to the degree of influencing the
airflow around or close to the rotor blade due to the flow
regulating device. For example, the adaptable flow reg-
ulating device may be or may comprise an entirely re-
tracted state in which the airflow around or close to the
rotor blade is not changed at all compared to the mere
rotor blade. The more the adaptable flow regulating de-
vice protrudes from the surrounding surface of the rotor
blade and/or the more an active surface portion of the
adaptable flow regulating device is tilted out of a surface
of the rotor blade, the higher the activation level may be.
Taking into account the activation level for estimating the
value of the wind speed may improve the accuracy of
estimating the value of the wind speed even further. The
adaptable flow regulating device may provide or enable
a continuum of different states having different activation
levels or may provide discrete stages or steps of adjust-
ments (for example in angle steps or height steps).
[0021] According to an embodiment of the present in-
vention the adaptable flow regulating device or at least
one portion of several adaptable flow regulating portions
is adjustable to be in at least two states, in particular in
more than two states, representing different activation
levels, the state information being indicative of the re-
spective activation level.

[0022] If the flow regulating device is adjustable in ex-
actly two states, one state may be an off-state and the
other state may be an on-state meaning no affection or
maximum affection, respectively, of the influence on the
airflow close to or around the rotor blade. If the flow reg-
ulating device has only two states, the method may be
simplified.
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[0023] According to an embodiment of the present in-
vention the adaptable flow regulating device comprises
several adaptable flow regulating portions installed along
the rotor blade, wherein the state information of the
adaptable flow regulating device comprises state infor-
mation of at least one, in particular all, portion(s) of the
several adaptable flow regulating portions.

[0024] The several adaptable flow regulating portions
installed along (in particular the longitudinal direction) the
rotor blade may be set to be in different states. For ex-
ample, some of the portions may be in an on-state, others
may be in an off-state. These different states may then
all be considered and may be comprised in the state in-
formation of the adaptable flow regulating device. For
example, depending on the settings of the plural adapt-
able flow regulating portions, the airflow close to the root
of the blade may be affected (not affected) or the airflow
close to the tip of the rotor blade may be not affected
(affected) or vice versa.

[0025] According to an embodiment of the present in-
vention the adaptable flow regulating device comprises
at least one adaptable spoiler installed at at least one of
the rotor blades, in particular at a leading edge of a suc-
tion surface; and/or at least one adaptable flap installed
at at least one of the rotor blades, in particular at a trailing
edge of a suction surface.

[0026] The spoiler may comprise a face (or airfoil) in-
stalled along the leading edge of the suction surface of
the blade and may be raised for reducing lift and increas-
ing drag. The raising of the spoiler may thereby corre-
spond to the adaptation of the flow regulating device. The
degree of raising or turning the spoiler may correspond
to different activation states of the spoiler.

[0027] The flap may be installed along the trailing edge
of the suction surface and may be turned or tilted for
changing the flow affecting influence, thereby represent-
ing the adaptation of the flow regulating device. The spoil-
er as well as the flap may be configured to have several
(e.g. independent from each other) portions along the
rotor blade which may all be separately controlled for
adaptation, wherein their settings regarding the individ-
ual state may all be comprised within the state information
of the adaptable flow regulating device. Spoiler and flap
may be provided in combination. Thereby, conventionally
known flow regulating devices may be supported by the
method.

[0028] According to an embodiment of the present in-
vention the adaptable flow regulating device comprises
an inflatable bag or hose which is inflatable using a fluid
thereby adjusting a protrusion height and/or a tilt angle
of an airfoil portion of the flow regulating device from a
surrounding surface of the rotor blade, wherein the state
information of the adaptable flow regulating device com-
prises information about a degree of filling or inflation or
pressure of the bag or hose. Inflation of a bag or a hose
to adapt the flow regulating device may be a suitable and
simple method which is conventionally known.

[0029] According to an embodiment of the present in-
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vention estimating the value of the wind speed includes
deriving a relationship, in particular in form of a look up
table, between wind speed and the values for power out-
put, rotor speed, pitch angle and the state information of
the adaptable flow regulating device.

[0030] The relationship may have been obtained of-
fline previously. Thereby, for example, one or more
measurements and/or simulations may have been per-
formed. The relationship may be stored in a computer-
readable form accessible for example by a processor
which may for example execute the estimation method.
When the relationship has been derived previously, the
estimation method may be accelerated.

[0031] According to an embodiment of the present in-
vention deriving the relationship includes performing a
simulation of the dynamics and/or aerodynamics and/or
electrical behaviour of the wind turbine. The simulation
of the dynamics and/or aerodynamics and/or the electri-
cal behaviour of the wind turbine may model the wind
turbine in different operation modes under different en-
vironmental conditions and in particular under different
wind speeds. The simulation may be supported by one
or more measurement values. For example, depending
on the state of the adaptable flow regulating device and
depending on the (true) value of the wind speed, the sim-
ulation may model the airflow around the rotor blades
and may also model the thereby exerted driving force of
the airimpacting on the rotor blades. The simulation may
also model the behaviour of the generator and/or the con-
verter for deriving electrical quantities related to the pow-
er output.

[0032] According to an embodiment of the present in-
vention, it is provided a method of estimating a value of
power output of a wind turbine, the method comprising:
performing a method of estimating a value of wind speed
according to one of the preceding embodiments and es-
timating the value of the power output based on the es-
timated wind speed.

[0033] The value of the power output may for example
be estimated also using a simulation of the wind turbine,
in particular regarding an aerodynamic and/or electrical
behaviour. The estimated value of the power output may
for example be utilized for deriving a compensation in
case the wind turbine operator is required to curtail the
wind turbines.

[0034] According to an embodiment of the present in-
vention, it is provided a method of controlling a wind tur-
bine, the method comprising: performing a method of es-
timating a value of wind speed according to one of the
preceding embodiments and controlling the wind turbine
based on the estimated wind speed. Thereby wind tur-
bine control may be improved.

[0035] According to an embodiment of the present in-
vention, the controlling includes at least one of: calibrat-
ing atleast one wind sensor; scheduling at least one con-
troller gain; setting a reference value of at least one of:
a rotor speed of the rotor, pitch angle of the rotor blades.
Thereby, important control functions may be supported
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by the embodiments of the present invention.

[0036] According to an embodiment of the present in-
vention, itis provided a method of correcting at least one
measurement value of a wind characteristic, in particular
wind speed and/or wind direction, related to a wind tur-
bine, having a rotor with plural rotor blades, the method
comprising: estimating a value of the wind speed accord-
ing to one of the preceding embodiments; measuring a
value of the wind characteristic; and determining a cor-
rected value of the wind characteristic based on the
measured value of the wind characteristic and the esti-
mated value of the wind speed.

[0037] The method of correcting may also be consid-
ered to comprise or be a method of calibrating at least
one measurement value of a wind characteristics.
[0038] It should be understood that the features, indi-
vidually or in any combination, disclosed, described or
explained with respect to a method of estimating a value
of wind speed a wind turbine is subjected to may also
apply to an arrangement for estimating a value of wind
speed a wind turbine is subjected to, individually or in
any combination, according to embodiments of the
present invention and vice versa.

[0039] According to an embodiment of the present in-
vention, it is provided an arrangement for estimating a
value of wind speed a wind turbine is subjected to, the
wind turbine having a rotor with rotor blades at least one
having an adaptable flow regulating device installed, the
arrangement comprising: an input module adapted to:
obtain values for power output of the wind turbine, rotor
speed of the rotor, and pitch angle of the rotor blades;
obtain state information of the adaptable flow regulating
device; and a processor adapted to estimate the value
of the wind speed based on the values for power output,
rotor speed, pitch angle and the state information of the
adaptable flow regulating device.

[0040] Furthermore, a wind turbine is provided, com-
prising a rotor having mounted thereon plural rotor
blades, at least one rotor blade having an adaptable flow
regulating device installed; and an arrangement accord-
ing to the preceding embodiment, the input module being
connected to receive the state information relating to the
adaptable flow regulating device.

[0041] The aspects defined above and further aspects
of the present invention are apparent from the examples
of embodiment to be described hereinafter and are ex-
plained with reference to the examples of embodiment.
The invention will be described in more detail hereinafter
with reference to examples of embodiment but to which
the invention is not limited.

Brief Description of the Drawings

[0042]

Fig. 1 schematically illustrates a wind turbine accord-
ing to an embodiment of the present invention com-
prising an arrangement for estimating a value of a
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wind speed, a wind turbine is subjected to according
to an embodiment of the present invention;

Fig. 2 schematically illustrated a block diagram of a
method of estimating a value of wind speed a wind
turbine is subjected to according to an embodiment
of the present invention, and

Fig. 3 schematically illustrated a block diagram of a
method of estimating a value of wind speed a wind
turbine is subjected to according to another embod-
iment of the present invention.

Detailed Description

[0043] The wind turbine 1 schematically illustrated in
Fig. 1 comprises a rotor 3 having mounted thereon plural
rotor blades 5, atleast one rotor blade 5 having an adapt-
able flow regulating device (collectively labeled as) 7 in-
stalled. Further, the wind turbine 1 comprises anarrange-
ment 9 for estimating a value of a wind speed the wind
turbine 1 is subjected to. In particular, the arrangement
9is adaptedto estimate the value of the wind 11 upstream
the rotor blades 5 thereby utilizing state information 13
of the state of the flow regulating device 7. The value of
the wind speed estimated relating to the wind 11 may
comprise the value of the wind speed which is unaffected
by the operation of the wind turbine. In particular, the
wind characteristic, in particular wind speed of the wind
14 as may be present downstream the plane of the rotor
blades 5 may be different from the wind 11 upstream of
the rotor blade plane spanned by the rotor blades 5.
[0044] Inthe illustrated embodiment, the adaptive flow
regulating device 7 comprises a spoiler 15 having spoiler
portions 15a, 15b, 15¢ installed along the rotor blade 5
at the leading edge 17. Furthermore, the flow regulating
device 7 comprises a flap 19 installed along at least a
portion of the trailing edge 21 of the rotor blade 5.
[0045] The state information 13 thereby comprises in-
formation regarding the state of each individual spoiler
portion 15a, 15b, 15c as well as the state information of
the flap 19. In other embodiments, the adaptive flow reg-
ulating device 7 may comprise other portions. For exam-
ple, the spoiler 15 may be configured as an integral spoil-
er not comprising several spoiler portions and/or the flap
19 may be configured as comprising several flap portions
arranged along the trailing edge 21 of the rotor blade 5.
[0046] The arrangement 9 receives, beside the state
information 13, further operational parameter information
23 comprising values for power output of the wind turbine,
a rotor speed of the rotor and pitch angle of the rotor
blades. Based on the values 23 for power output, rotor
speed, pitch angle and based on the state information
13 of the adaptable flow regulating device 7, the arrange-
ment 9 estimates the value 25 of the wind speed of the
wind 11, in particular upstream the wind turbine 1, in par-
ticular representing a rotor mean wind speed.

[0047] The value 25 of the wind speed may be utilized
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for one or more control processes for controlling the wind
turbine 1 and may in particular be utilized by the arrange-
ment 9 also to estimate a value 27 of a power output
which is output at output terminals 29 of a converter 31
which is connected to a generator 33 which is driven by
the rotor 3. Furthermore, the value 25 of the wind speed
may be utilized for correcting or calibrating a wind speed
sensor 35 which may be installed at the nacelle 4 har-
boring the rotor, the generator 33, the converter 31 and
also the arrangement 9.

[0048] Since the activation level of the adaptive flow
regulating device 7 impacts or influences the operation
of the wind turbine, in particular impacts on the rotor
speed and the pitch angle and the output power, taking
into account the state information 13 of the flow regulating
device 7, may improve the accuracy of the estimation of
the value 25 of the wind speed of the wind 11.

[0049] Fig. 2 schematically illustrates a block diagram
of amethod 50 as may be performed by the arrangement
9 illustrated in Fig. 1 and which may be performed ac-
cording to an embodiment of the present invention. In a
block 51 values for the pitch angle, the rotor speed of the
rotor 3 and the power output (for example at output ter-
minals 29) are obtained, for example measured or de-
rived using simulation. The values 23 of these parame-
ters are then supplied to a module 53 representing an
estimated wind speed table. To this module 23 also the
state information 13 is supplied which is obtained by a
module 55 which for example senses the state of the flow
regulating device 7 or obtains setting values. In the em-
bodiment illustrated in Fig. 2, the state information 13
may for example encode the state information in the way
that the number of active segments (for example number
of spoiler portions 15a, 15b, 15c¢), which are in an on
state, is specified. According to other embodiments, the
adaptive flow regulating device may only comprise a
spoiler or only comprise a flap. Using the estimated wind
speed table in module 53, the wind speed value 25 is
estimated.

[0050] Fig. 3illustrates another embodiment of a block
diagram 60 of a method as performed according to the
embodiments of the present invention. In a similar mod-
ule 51, the values 23 for pitch angle, rotor speed and
power output are obtained and supplied to a module 63
representing an estimated wind speed table. The block
diagram 60 illustrated in Fig. 3, considers the state infor-
mation 13a, 13b, 13c from different portions of the adap-
tive flow regulating device 7, for example from the differ-
ent spoiler portions 15a, 15b, 15c, respectively. The re-
spective settings are obtained in the respective block or
blocks 55a, 55b, 55¢. Each of the individual state infor-
mation 13a, 13b, 13c comprises either on-off information
of the respective segments 15a, 15b, 15c or even infor-
mationregarding a degree of activation, such as a degree
of tilt and/or degree of protrusion of the respective spoiler
portion.

[0051] The estimated wind speed table 63 is utilized
to derive the wind speed 25 from the values 23 of pitch
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angle, rotor speed and power output as well as using the
individual state information 13a, 13b, 13c.

[0052] Thereby, according to an embodiment of the
present invention, the trim stall activation level (also rep-
resenting the activation level of the adaptive flow regu-
lating device) is added as a new dimension of the avail-
able wind speed estimation. The activation level can ei-
ther be the number of segments activated according to
Fig. 2 or it can be a function of the activation of the indi-
vidual segments according to Fig. 3. Thereby, the acti-
vation level of the trim stall segment(s) (in particular the
adaptive flow regulating device) is included into the cal-
culation of the available wind speed. An advantage may
be that the inclusion of the trim stall segment activation
level may improve the available wind estimation inde-
pendent of the state of the trim stall system. Embodi-
ments of the present invention may be applied to one or
more spoiler(s) or one or more flap(s) or in general any
active add-on installed at the rotor blade.

[0053] It should be noted that the term "comprising"
does not exclude other elements or steps and "a" or "an"
does not exclude a plurality. Also elements described in
association with different embodiments may be com-
bined. It should also be noted that reference signs in the
claims should not be construed as limiting the scope of
the claims.

Claims

1. Method of estimating a value (25) of wind speed a
wind turbine (1) is subjected to, the wind turbine hav-
ing a rotor (3) with rotor blades (5) at least one having
an adaptable flow regulating device (7) installed, the
method comprising:

obtaining values (23) for power output of the
wind turbine, rotor speed of the rotor (3), and
pitch angle of the rotor blades (5);

obtaining state information (13) of the adaptable
flow regulating device (7); and

estimating the value (25) of the wind speed
based on the values (23) for power output, rotor
speed, pitch angle and the state information (13)
of the adaptable flow regulating device (7).

2. Method according to the preceding claim, wherein
the state information (13) of the adaptable flow reg-
ulating device (7) comprises information regarding
an activation level of the adaptable flow regulating
device (7).

3. Method according to one of the preceding claims,
wherein the adaptable flow regulating device (7) or
at least one portion of several adaptable flow regu-
lating portions is adjustable to be in at least two
states, in particular in more than two states, repre-
senting different activation levels, the state informa-
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tion (13) being indicative of the respective activation
level.

Method according to one of the preceding claims,
wherein the adaptable flow regulating device com-
prises several adaptable flow regulating portions
(15a, 15b, 15c) installed along the rotor blade (5),
wherein the state information (13) of the adaptable
flow regulating device comprises state information
(13a, 13b, 13c) of at least one, in particular all, por-
tion(s) (15a, 15b, 15c) of the several adaptable flow
regulating portions.

Method according to one of the preceding claims,
wherein the adaptable flow regulating device (7)
comprises:

at least one adaptable spoiler (15) installed at
at least one of the rotor blades, in particular at
a leading edge (17) of a suction surface; and/or
at least one adaptable flap (19) installed at at
least one of the rotor blades, in particular at a
trailing edge (21) of a suction surface.

Method according to one of the preceding claims,
wherein the adaptable flow regulating device (7)
comprises an inflatable bag or hose which is inflat-
able using a fluid thereby adjusting a protrusion
height and/or a tilt angle of an airfoil portion of the
flow regulating device from a surrounding surface of
the rotor blade,

wherein the state information (13) of the adaptable
flow regulating device comprises information about
a degree of filling or pressure of the bag or hose.

Method according to one of the preceding claims,
wherein estimating the value of the wind speed in-
cludes:

deriving a relationship (53, 63), in particular in form
of a look up table, between wind speed and the val-
ues for power output, rotor speed, pitch angle and
the state information of the adaptable flow regulating
device.

Method according to the preceding claim, wherein
deriving the relationship (53, 63) includes performing
a simulation of the dynamics and/or aerodynamics
and/or electrical behaviour of the wind turbine (1).

Method of estimating a value (27) of power output
of a wind turbine (1), the method comprising:

performing a method of estimating a value (25)
of wind speed according to one of the preceding
claims; and

estimating the value (27) of the power output
based on the estimated value (25) of the wind
speed.
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10. Method of controlling a wind turbine, the method

comprising:

performing a method (50, 60) of estimating a
value of wind speed according to one of the pre-
ceding claims; and

controlling the wind turbine (1) based on the es-
timated value (25) of the wind speed.

11. Method according to the preceding claim, the con-

trolling including at least one of:

calibrating at least one wind sensor (35);
scheduling at least one controller gain;
setting a reference value of at least one of:

a rotor speed of the rotor (3),
pitch angle of the rotor blades (5).

12. Method of correcting at least one measurement val-

ue of a wind characteristic, in particular wind speed
or wind direction, related to a wind turbine, having a
rotor with plural rotor blades, the method comprising:

estimating a value (25) of the wind speed ac-
cording to one of the preceding claims 1 to 8;
measuring a value of the wind characteristic;
determining a corrected value of the wind char-
acteristic based on the measured value of the
wind characteristic and the estimated value (25)
of the wind speed.

13. Arrangement (9) for estimating a value (25) of wind

speed a wind turbine (1) is subjected to, the wind
turbine having a rotor (3) with rotor blades (5) at least
one having an adaptable flow regulating device (7)
installed, the arrangement comprising:

an input module (10) adapted to:

obtain values (23) for power output of the wind
turbine, rotor speed of the rotor, and pitch angle
of the rotor blades;

obtain state information (13) of the adaptable
flow regulating device (7); and

a processor (12) adapted to estimate the value
(25) of the wind speed based on the values (23)
for power output, rotor speed, pitch angle and
the state information (13) of the adaptable flow
regulating device (7).

14. Wind turbine (1), comprising:

a rotor (3) having mounted thereon plural rotor
blades (5), at least one rotor blade having an
adaptable flow regulating device (7) installed;
and

an arrangement (9) according to the preceding
claim, the input module (10) being connected to
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receive the state information (13) relating to the
adaptable flow regulating device.
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